Introduction
Fractional differential equations have played a significant role in physics, mechanics, chemistry, engineering, and so forth. In recent years, there are many papers dealing with the existence of solutions to various fractional differential equations; see, for example, 1-6 . In this paper, we discuss the existence of solutions to the nonlocal Cauchy problem for the following fractional differential equations in a Banach space E: c D α x t f t, x t , 0 ≤ t ≤ 1, Clearly, 0 ≤ α B < ∞. For details on properties of the measure, the reader is referred to 2 .
Definition 2.2 see 7, 8 . The fractional integral of order q with the lower limit t 0 for a function f is defined as
where Γ is the gamma function.
Definition 2.3 see 7, 8 . Caputo's derivative of order q with the lower limit t 0 for a function f can be written as
Remark 2.4. Caputo's derivative of a constant is equal to θ.
Lemma 2.6 see 7 . Let α > 0 and n α 1. Then
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H 1 f ∈ 0, 1 × E, E , and there exist M > 0, p f t ≤ M for t ∈ 0, 1 , p f ∈ L 1 0, 1 , R such that f t, x ≤ p f t x for t ∈ 0, 1 and each x ∈ E.
H 2 For any t ∈ 0, 1 and R > 0, f t, B R {f t, x : x ∈ B R } is relatively compact in E, where B R {x ∈ C 0, 1 , E , x C ≤ R}and
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Lemma 3.1. If H 1 holds, then the problem 1.1 is equivalent to the following equation:
Proof. By Lemma 2.6 and 1.1 , we have
Therefore, 
3.4
So,
3.5
and then Proof. Define operator A : C 0, 1 , E → C 0, 1 , E , by
Clearly, the fixed points of the operator A are solutions of problem 1.1 . It is obvious that B R is closed, bounded, and convex.
Step 1. We prove that A is continuous. Let
Then r sup n x n C < ∞ and x C ≤ r. For each t ∈ 0, 1 ,
3.10
It is clear that
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It follows from 3.11 and the dominated convergence theorem that Ax n − Ax C −→ 0, as n −→ ∞.
3.12
Step 2. We prove that A B R ⊂ B R . Let x ∈ B R . Then for each t ∈ 0, 1 , we have 
3.13
Step 3. We prove that A B R is equicontinuous. Let t 1 , t 2 ∈ 0, 1 , t 1 < t 2 , and x ∈ B R . We deduce that
